With the discovery of the sex chromatin body in intermitotic female cells (Barr, 4 in 1949), it was possible to distinguish male and female tissues microscopically. It has since boen found that the number of sex chromatin bodies per cell is n -1 where n is the number of A r chromosomes present. Application of the sex chromatin test clinically has proved to be of great value in the determination of chromosomal constitution in cases of sexual ambiguity. 8 In newborns, any abnormality of the genital organs warrants further investigation, whether it be gross ambiguity or minor degrees of sexual differentiation, such as slight enlargement of the clitoris, hypospadias, cryptorchism, or unusually small genital organs. It is imperative that the nuclear sex be determined and other indicated studies be made so that the correct sex of rearing be assigned before establishment of the gender role. It is beyond the scope and purpose of this paper to discuss the differential diagnosis and management of these disorders and the reader is referred to other authors. 6 '
The sex chromatin test is of diagnostic value more frequently in the investigation of infertility. In one series of G8 patients with primary amenorrhea, 17 per cent were found to have abnormal sex chromatin tests, the majority of which were Turner's syndrome. 12 - 16 In males, the incidence of Klinefclter's syndrome alone is approximately 1 in 350 in the general population, and 3 to 4 times more frequent in populations of subnormal intelligence. 6 i9, so, 22,24 j n o n e s e r j e s 0 f g31 males examined for infertility, 3 per cent had Klinefelter's syndrome. 10 The difficulty with which the sex chromatin body is seen in the usual staining procedures is apparent in that its existence escaped detection by cytologists until 1949. 4 The sex chromatin body can occasionally be seen in the routine staining procedures as a more intensely staining planoconvex 1.2 by 0.7 M body closely applied to the nuclear membrane of intermitotic female cells. 29 In most of these procedures, its morphology and relatively greater density provide the only basis for distinguishing it from other chromatin material, which also tends to clump along the nuclear membrane and may stain as intensely. The results of these staining methods, therefore, should be interpreted with great caution. 18 Aceto-orecein, 23 ' 26, 27 ' 31 Klinger's thionin, 18 and other staining procedures in which the reaction is based on the relatively greater DNA content 17, 25 of the sex chromatin body demonstrate : it in 40 to 60 per cent of the female buccal cells counted. These methods are not satisfactory for distinguishing the sex chromatin body from other chromatin clumps at the nuclear membrane, 13 and there is a narrow separation of male and female patterns. The sex chromatin body is not seen in pyknotic nuclei, with any staining technic, and such cells must be eliminated from the count on the basis of their shape, contour of nuclear membrane, 13 ' 27 and other subjective criteria requiring a great deal of experience in selection of cells for the chromatin count.
Guard's BS-FG" was the first truly differential staining technic that could be used for distinguishing the sex chromatin body from other chromatin clumps, leaving a red sex chromatin body in a green cell. The procedure, as described by Guard, 
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revealed the presence of a previously uncounted intranuclear sex chromatin body, increasing the incidence to !)S.2 per cent in vaginal cells and proving its superiority to hematoxylin and cosin, cresyl ccht violet, and Klinger's thionin in the demonstration of the sex chromatin bod}'. 13 On the other hand, it did not reveal a similar high incidence in female buccal cells (an average of 55 per cent of the female buccal cells were chromatin positive). In addition, the method was time-consuming and difficult, in that it required frequent microscopic checking of the smears during differentiation in the fast green stain during a 2-hr. period." Nevertheless, it was a notable improvement over previous staining technics.
The clinician needs a simple test for sex chromatin, satisfactory for the screening of large numbers of persons, and, most important of all, an accurate test, for he will often rely heavily upon its result as a guide to diagnosis and management of these disorders. It is the authors' purpose in this paper to describe a simple and reliable modification of the Guard BS-FG staining procedure. When applied to a double-blind control study, the method yielded a good distinction between male and female buccal smears, with an average of 97.G per cent of the counted female cells containing a differentially stained sex chromatin body.
PROCEDURES AND METHODS
The BS-FG differential staining tcchnic is based on the use of 2 amphoteric dyes, biebrich scarlet and fast green, the latter being slightly more basic. Guard suggested that the more basic fast green displaced the biebrich scarlet from all of the cell, except the more acidic sex chromatin body, thus differentially staining it red in a green cell. 13 Working from this hypothesis, it was anticipated that a change in the pH of the fast green stain would influence the differentiation of the sex chromatin body. At a more acid pH, it was found that the biebrich scarlet was more rapidly displaced from the cells, and the degree of differentiation of the sex chromatin body was enhanced. Various concentrations of glacial acetic acid between 5 and 50 per cent were studied, and the optimal concentration for the greatest, degree of differentiation was found to be 15 per cent. This concentration also reduced the differential staining time from a variable of 2 to 4 hr. to a more consistent 25 to 30 min.
Inasmuch as a chemical reaction was occurring, the time, required in the fast green for differentiation varied inversely with the temperature of the stain. Using buccal smears, the optimal differential staining times at the temperatures of 0, 10, 20, and 37 C. of the fast green stain were determined, and a time/temperature graph was plotted ( Fig. 1) . Using the optimal staining times at these 4 temperatures, 10 buccal smears were stained at each temperature, and the results were then compared. The greatest degree of differentiation was found to occur at the 20-C. temperature, and, as the result of more careful study, the range between 20 and 25 C. was found to be optimal for buccal smears. With the change in pH of the stain and the standardization of the time and temperature of the fast green stain at their optimal points, the staining reaction was found to be simpler, consistent, and applicable to buccal smears without need for microscopic checking.
Staining Procedure*
Slides are best made by means of scraping the buccal mucosa with the edge of the slide, and then spreading the cells evenly over the slide with the broken end of an applicator stick. Smears should be approximately 1 cell-layer in thickness, in order that all cells are equally exposed to the stain during differentiation.
Slides are then fixed in 70 per cent solution of alcohol for 2 min., and preferably not to exceed 2 hr. 13 Greater than 24-hr. fixation definitely interferes with the differential staining reaction. If slides can not be stained promptly, they may be air-dried after fixation, and then kept indefinitely.
Smears are stained in biebrich scarlet for 2 min. Excess time in this stain will neither improve nor interfere with the end result. After staining, the slides are rinsed in 50 per cent alcohol. Slides are next stained in fast green for 19 to 24 min., with the temperature of the stain between 20 and 25 C., the precise time being determined from the timc-temperature graph (Fig. 1) . This is the most important part of the staining procedure, inasmuch as excess time in this stain could cause false negatives in females. An excess of 5 min. in this stain, however, in a series of 10 female "smears, resulted in decreasing the average incidence by only 3 per cent, with no slides less than 90 per cent positive. Therefore, the margin of safety against false negatives is adequate.
The fast green stain is prepared as follows: Harleco fast green 0. 
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alcohol and then passed through 2 changes of absolute alcohol, leaving slides in the last change for at least 2 min. Next, the slides are passed through 2 changes of xylol leaving them in the last for at least 2 min. prior to mounting.
Interpretation of Smears
Smears should be mounted prior to counting, in order that the sex chromatin body can be more easily seen. The area of the smear counted should preferably be only 1 cell-layer in thickness, inasmuch as thick clumps of cells may contain a lower percentage of ehromatin-positive nuclei. Cells should be counted at a magnification of 900 times or greater. Although many of the sex chromatin bodies can be seen at a magnification of 400, a small percentage can be recognized only at the higher-power magnifications. Adequate illumination for the microscope is essential, inasmuch as the small red body is not easily observed in light-sources that are deficient at the red wave length.
Not all cells are included in the count, but the selection of cells to be counted is entirely objective, in contrast to previous methods. Pyknotic cells do not contain recognizable sex chromatin bodies, with any staining technic, 13 ' 21 and they are easily distinguished in this method, owing to the fact that the entire nucleus stains brightly red. A small percentage of the cells contains scattered clumps of lighter-staining chromatin in addition to the sex chromatin body. Such cells would be well differentiated if left in the stain for a slightly longer time, and they are discussed in more detail later. Although the cells have sex chromatin bodies of characteristic morphology, they are excluded from the count as a measure to prevent false-positives in males. From 30 to 70 per cent of the cells are likely to be all green, except for the presence of a red-staining chromatin body, and these are the only cells that are counted. For this reason, all entirely green fells with 1 or no red-staining chromatin body being present in the nucleus are counted, with no considerations being directed to the cellular morphology.
Peripheral and central chromatin bodies should be distinguished, inasmuch as their ratio may be an additional check on the accuracy of the count/Peripheral chromatin is defined as being (1) on the nuclear membrane, (2) attached to the nuclear membrane by means of a chromatin thread, or (3) not greater than the width of the sex chromatin body from the nuclear membrane. All other chromatin bodies are regarded as being central, .by definition. These should be counted and tabulated separately, as indicated in Table 1 .
Normal female smears are likely to contain a total of 90 per cent or more ehromatinpositive cells, with the majority of the sex chromatin bodies being peripheral. 
Double-Blind Control Study
Seventy-five consecutive buccal smears from different normal males and females 
TABLE 1 PERCENTAGE OK OCCURRENCE OF P E R I P H E R A L AND C E N T R A L S E X CHROMATIN B O D I E S
Sex
Females Males
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were made and numbered, and the phenotypic sex was recorded.. Slides from both sexes were then fixed and stained in an identical manner, in accordance with the steps in the procedure described in the preceding section, in groups of 10 to 15 slides. The differential staining time was determined on the basis of the temperature of the fast green stain, which varied from 20 to 25 C. Smears were counted as a unit, based on the above classification of central and peripheral chromatin. One hundred cells were counted in all but 6 smears in which there were insufficient cells present; only 50 cells were counted in the latter group. The microscopist had no knowledge of the phenotypic sex in any instance, until after all smears had been counted. There was a 100 per cent correlation of the results of the tests for sex chromatin with the phenotypic sex, with an average of 97.6 per cent of the female cells and 9 per cent of the male cells containing a chromatin body. The lowest incidence of sex chromatin bodies in female smears was 92 per cent in 1 smear and the highest incidence of chromatin bodies in males was 14 per cent in 1 smear. The results are summarized in Table 1 .
The ratio of the peripheral to central chromatin bodies was again found to be an additional check on the accuracy of the genetic determination of sex, especially in female persons. In all of these, there was a greater number of peripheral than central chromatin bodies, and there was a greater number of central than peripheral chromatin bodies in all male persons.
The slides were uniformly of good quality, with no duplicate smears made or required. The nuclear sex was readily apparent to the microscopist after the examination of less than 15 cells in all of the slides. Counting of the slides was comparable in difficulty to that of performing a routine differential count of white blood cells.
DISCUSSION
This modification of the Guard BS-FG staining method for the differential staining of the sex chromatin body-in buccal cells provides a greater degree of accuracy and simplicity in the determination of the nuclear sex than other staining technics. It is the first report of a double-blind controlled series with 100 per cent accuracy on the basis of the number of chromatin-positive cells, with a wider separation of chromatin patterns for male and female persons than lias been previously reported. A second check on the accuracy was self-contained in the location of the chromatin bodies (i.e., peripheral vs. central) again with a 100 per cent correlation with phenotypic sex.
The interpretation of smears is entirely objective, with little experience being required in the counting, as a result of the sex chromatin body's being differentially stained bright red. Only entirely green cells are counted (entirely green except for the presence of a red chromatin body), irrespective of the cell's morphology, in contradistinction to other staining technics.
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The simplicity of this procedure in the staining of smears (1 or 100 smears can be stained in 30 to 40 min.), and the ease of interpretation (because the sex chromatin body is differentially stained bright red), results in a method that is applicable to the screening of large numbers of persons, such as is encountered in studies of infertility, pediatrics, and the population of a mental hospital. On routine screening, a smaller number of cells may be counted (25 cells are adequate statistically), and. if there is contradiction of the phenotypic sex, a larger number of cells may then be counted for confirmation.
It did not seem that the presence of a chromatin body in 9 per cent of the male smears was related to the male X chromosome; on the other hand, it seemed that these were clumps of chromatin (other than the sex chromatin body), which retained the biebrich scarlet either (1) because of lack of adequate diffusion of the fast green stain for mechanical reasons, or (2) because the cells were not truly intcrmitotic. 30 Had they been left in the fast green for a brief time longer, they would have been well differentiated; but the pykr.otic cells would then have been less well differentiated, and one of the valuable features of the stain would be lost. This concept of the nature of 90.9 Total incidence of 2 chromatin bodies in normal female buccal smears is 11.7 per cent.
Cases of A'A'V Klinefelter's syndrome in our experience have had chromatin patterns very similar to those above.
the chromatin body in smears from male persons is further evidenced by (1) its variation in size, morphology, and location (only 1.4 per cent are located peripherally and none in our experience had characteristic morphology), which is in sharp contrast to female chromatin bodies, and by (2) the observation in Table 2 that the incidence of 2 chromatin bodies in female cells (11.7 per cent) very nearly equals the incidence of 1 chromatin body in male cells (9 per cent). Table 2 is intended to serve as the normal value for XX and XXY chromosome patterns when an XXX or an XXXY chromosome pattern is suspected.
SUMMARY
The clinical importance and usefulness of the test for sex chromatin and various methods for demonstration of the sex chromatin body are discussed. The paper also includes the description of an improved method for differential staining of the sex chromatin body, one that is simpler and more accurate than previous methods. In a double-blind control series, an average of 97.6 per cent of the female buccal cells contained a differentially stained sex chromatin body, and only 9 per cent of the male buccal cells contained a similar body. SUMMARIO 
